AjjjUI <4iVjaalt 02 jit 

GUEZOURI Aek - Lycee Maraval - Oran 2>jj 1 — ali J j) W 


«3L51I *>ll 


08 lWj^' 


AjjjVl J.1C. Jauijiu jA ]\( , ■ j Ko''l SjIju iajaijia jA N() ‘ " 4 N = Nq 6 >X (j^a3ljj]l Q _jjlS — 1 


c^KqMI AjIAj (j-a /■ SAaII 


^Vn 


4 ^ ic- ^111 — _J N ^ (^yajxj ( *— ^ S^LlC- ^ Jl J^l i> - 2 


. T = 1/2 X U-* jM 
M2 

(1) n = J^— = HL - ^ ( n \ <iic. *^U3i <aa£ Lkal -3 
N a M 


ja«Vi»N 4-Jja3I M 6 <ii*Jl <1 jS ^^A 272 t jjjUjjSl jA t Aj^jbu -LujojIaII jA N 2- u 

TV = — — jji j-btJI 1 , 1 a t 6 Nq — — —m ^■^^jjuoj M ^ ^ja 

M ** * M ° " 

; <_£ j^l $ jUxj ni l jjjli A-Uj — —m = -— ^-m n £ _/ ^ : ^ L >a3lii]) JjjIS U^ii jL*j No j N 

M M 0 

m=m 0 e ^ 

A = = 3,1 x 10 2 mn 1 4 A, <^1*2^1 ^ISII AajS i .n . iVi ; 223 j»jA«uljal! £y» 4j&iUll 41&11 


* 1/2 


22 




m = 15 fg 4 m = m 0 e ^ =l,0xl0^ 13 e 0031x60 = 1,5 x10 

iV A 6,023 x 10 23 x 1,5x10 14 


-14 


A ! = ^m = 


M 


223 
0,69 


= 4 x 10 7 ! ^ Ai_jjVl . 4 


A = AN = — x4xl0 7 =2,lxl0 4 5g : <i&l -Ll£i 


22x60 


09 lW^uII 


32 r\ . 32 ri . 0 1 

l5 P -> 16 5 + _,e - 1 


53 


32 £y* ^ U* 11 4_1j£, 4 ^ t >1 q 1 A 4 m n = x 1 = 0,53 £ : AiaJI 32 - 2 

100 

A^ 0 = 0,53 „ = 9,9 x 10 21 4 WV1 ^ ^ 

5,356 xlO" 23 

; 4 U,^ I J£ ^a Ai^ibU ^^aLUll A a *'\ , ,Li — 3 


1 


*G) 
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N(t) x 10 21 
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7,77 
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4,80 

3,77 

2,96 
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1,43 



10 cfcL^' 


2 £Bi -> ™Ti + *He : *1^ - l 

^ = 069 = 0,69 =1>9x1Q -4 5 -i . ^u^yi LUili cJH - 2 
f 1/2 60x60 


At = 6 S ^5-3 dl££fl3ll J Laic. Jatd3l L_jLui^ jA (JIjjuJI L_J jlLa^ll _ 4_ljtd3l dl Ji^C. j& -Ltdll — 3 

^ ^ q*«Vi ^Lal 1.^ 6i«j _ t-*Kq*i 1 ? 88 x 10 17 

AN 1,88 xlO 17 


A = ■ 


At 


= 3,lxl0 16 Bq >.UAill 


a 3 1 x 1 O 16 

N — — = 1 ? 61 X IQ 20 A )\^\ ^3 Ajlju 1 a]| JajujjAAll d*Jl — 4 


X 1,92x10 


-4 


M.N 212x1,61x10' 


20 


m = = — — = 5, 6x10 2 £ = 5 6 mg : ^ ^ j^' ^ - 5 

Aa 6,023x1 0 23 

At = lmn qj 3 jjii V JalAill (jl Vji — 6 
(1) A(t) = A 0 e^ t : t M 

(2) A(t + At) = A 0 e -Mt+At) : (t + AO^il^duj^j 

A(t + At ) _ A 0 e = = <? -^> r = e - 1 ’ 9x 10-4 x 60 = 0,988 *1 (1)^(2)^^^^ 


Aft) 


A 0 e 


-At 


. j aSjSj lljlii Jaldll ^JUlLj 6 A(^) = A(£ + At) dp] 


2 


AN = A . At = 3,1 x 10 16 x 60 = 1,86 x 10 18 * ^!\j ^ J5U. ^ CilSSClt jjb. 

ciKiHl L-Lud^ >ja! l p ti 4 4^£ilLa]| km jla 

n = -^—= ^^xlO ^ =3,lxl0~ 6 mo/ ^ A^jUII ^jAm-SI o4-» 


->23 


A a 6,023x10 

Y = n V m = 3,1 x 10' 6 x 22,4 = 6,9 x 10' 6 L j* ^Uisll J-j^llI ^ fJ 4*ll > ^ 


‘ A(t + At) = A 0 e 


-A.(t+At) 


jA (t + At) AJiaJll t A(t) = A 0 e ^ jA Jal4j]l t +laail l <^3 jii*i - 7 


. Af t + At ) = A( t )e~ AAt : JUWj 


A( t + At ) -XAt 


A(t) 


= e 


A(t) = 3,1 x 10 16 Bq 


At (s) 

3600 

24 x 3600 

60 x 3600 

A(Bq) 

1,55 x 10 16 

2,3 x 10 9 

4,7 x 10‘ 2 


; 212jJ AJa^ill oJlA AjljulaII Ajjj^U JajujjlLoll \ 44 x ^ I jli 4 JaLuHlI <C>Lai 50 ^r 1 

A 4 7x10~ 2 

fcJj^aJ pJ j dlilkl 4_n*Jl J \JJ3U N = = — = 247 ^ 

A, 1,9x10 4 


11 CfcL^' 


^ Ra ^L^222Rn_c U 2 i8 po 


(1) m(t) = m 0 e Kt 4-y*l' uj^ 1 22i=Jll - 1 
(2) m(t + A t) = m 0 e~^ t+At ^ ^*1' 4ii£ uj^ 2 (t + At) ^=411 


m 


(t + At) = 4-m(t) 4 j 4 j 


(3) — = e" XAt : ^(l) t >(2) 

10 

(Aj ajt$\ Ja ■ » oil » All^ o 6 4_1 j13aiV1 a!jS]I (JlLoj ‘Lilli! A '"'<11 ) 

10 

1 (3) AiTUJI ^ Jc. ^jU- jll! JUAi W>11 saA! i.n.'Vi cillLj 1 X = 0,69 = 0,69 = 0,18 j -1 g^U2NI cAJil! Upl 


. At- 


t 1/2 3,825 

2,3 2,3 


/l 0,18 


12,7 jrs j i In 0,1 =- XAt 


PV 10 4 x 2 x 10 


n = 


RT 8, 31 xf 30 + 273) 


= 7,9x10 6 mol : Aiaj t PV = nRT : +J14A1 c3 jUll <jjjlS l 3 +^+ -2 


No = n x N a = 7,9 x 10‘ 6 x 6,023 x 10 23 = 4,76 x 10 18 


i No jjA 33c* — 3 


3 


; o jjii JaLuojll ^,£2 4 t = 0 Aja^lll ^_9 |\J^ Aj^AH A'C- 1^)1 ■ ' A 1 — 4 

0,69 


A 0 — A N 0 


-x4,78xl0 18 =10 n Bq 


3,825x24x3600 
; Ai^USl c 3^ 6 ? = 100 jrs ^ (^1 6 ^ jJ 100 **-} Jal^l c_Jjuo^J ^ 


Xt _io 13 v .,-0,18x100 _ 


A = A n e~ M = 10 x e 


1,52 xlO 5 £4 


C-Jj 


12 

j Cjlic .1 jJa^a /■ LaAlc- t = 0 ^3 JaLaoll j f A \\\ ^3 A - 2 al 2 llil Aj&hc* A20 - J 


nln - , 

A = A 0 e ^ = A 0 e 


Hlf _A. 


In 2 . 


11 t t = nt\i 2 : ‘ A = A 0 e tl/2 : 4*4 


e /n * = * : «jV 


t 

0/2 

2 0/2 

3 O /2 

4 0/2 

5 0/2 

A (Bq) 

— = 16 x 10 6 
2 

— = 8 xl 0 6 
4 

— = 4 x 10 6 
8 

— = 2 x 10 6 
16 

^ = 10 6 
32 


A (MBq) 


/L = = 0 , 086 jrs~ x Mj* A = \ e~ Xt -2 


t = 1 3, 5 jrs ^ uA>ll c> c 5 j^' <A>jUI « 1 0 7 = 3, 2 x 1 0 7 e~ 0fiS6t 

In A =/(t) - 3 



16 


24 


32 


40 


4 


lnA = lnA 0 e ^ ^ jl* ^ </ ^ijjlc. jlll <Ji..ij - 4 

In A = /nAo - X t 

In A = - A t + In Aq : ^ j ‘ y = ax + b : 6* lP cs^l' ^Vn . i . 4 1 


6 -1 


X = 1,08 x 10’° s 


•A = 


CB 


— X J& ^Jalal^ll Jj-G 

3 

mU3! 


. U4f*' O* 


137, 
55 f 


JV_ 

No 


BA 32x24x3600 

13 

\ Cs — » n $ 6 Ba + _° x e . CjUjjKjill ^ <i^JI ^ JjIj — 1 

(jjljjudjl dulj jA c j i ^ul jill j dj^lc. lilxJ I j^ill jA Am c>% 6 E = A m c 2 : Sj^p^l 4illa3l — 2 

E = (m Cs - m Ba - m e ) c 2 = (136,90707 - 136,90581 - 0,0005486) x c 2 x 932,5 / c 2 

u ^.jA\ J^l is* 0,0005486 

E = 0,66 MeV : 137 ^ ^Lilt 

zz 0,01 ! 6 j Si ji LLjuj jILd Si jj 100 ^ oUxxi 99 % ^LljJa , ^)A*JI c q > ^ J'^^l - 3 

\ A N J t = 0 ^9 4 _j^jVI Nq ^)l ±ic<l ; tilEj 

, 0,69 0,69 _ -li t N _x t ....- * .. 

A = = = 0,345an 1 Ly-^j ‘ — = e A uj^ 


l l/2 


N 0 


,, ., .., -In0,01 4,6 „„ . , 

L_ijikJ! (>jll jAj t = _ = __ = 13,34 ans ‘ ln0,0l = -At 


A 


0,345 


14 


23 f U -a f 2 Pb + xa + yp~ 


238t 
92 ' 


92^ r 82 

\u -> 2 l 2 Pb + X 4 2 He + y °e : ^ - 1 

; l_u£j C_lti jjK jill 22c. ^g2j 4 la. ,5A\ UU ^ 'V I ^gj Jjjjlajj 

(1) 92 = 82 + 2 x - y 

(2) 238 = 206 + 4 x 

y = 6 ! ' 2* ' ( 1 ) 4l4j<-ai1 ^3 4 x = 8 : ^ (2) <!^1*-a1I c> 


62iA (^J^ 3 ^Jc. ^ JJJAill j\l\ JU.^Uj 4 


-Xt, 


— = e 
2 


N = N 0 e Xt -J N - 2 

In 2 

A = — ^ result 

6/2 

Npb = — A^/ ! (j-aU-a^)ll ^4jjl jA <JjjVI Jauuojl« ^ Vi I I — 3 

(3) N Pb = N Uo -N Uo e~ Xt = N Uo ( \-e- Xt ) : ^ 
N t 


N o 


(2) 


(4) 


' Pb 


N r , 


= \-e 


-Xt 


; c_u£j (3) <a!>UJ! ^ - 4 


5 


; Lip] (jjfL a £ = 0,01 ! (JA* . 1 ^Loi ^ , 11 c. £ <iLu^ t g E « 1 + £ ! (jjilS Lull 

1 + 8= 1 + 0,01 = 1,01 J e 6 = 1,01 


| (J£loil (j-a 4351*11 ^ ^JLilLj ^j/2 (j -0 .' f Ljjlij 

N 


N 


0,7 . 


P 6 




= 1-e 


0,7 


l V2 


X (4) ^ u^jxj 


N; 


pb = 1 - (1 - s) = 8 = ^—t : lA*j ‘ — — = \-e 


1/2 


N r , 


(5) t 


1 IV; 


PZ> 


MJJ 


AJlq < 


1T 10x10 3 x6,023xl0 23 . .„ 18 , ... ... .. AT m.iV, 

Af pfc = = 29, 2 x 10 8 : 44 uu11j <jil < J\f = 


206 


M 


OJ N 

A \ 4jjc. ^ Aj_pVl lift Up] - 5 


38 ‘ 


(MeV) ^ Mg jalaji] Ailia]! dAjjluui 



lx 6,023 xlO 23 ... .- 20 • -,. m • ., - .s , - ... . ( 

. N„ = = 25,3 X 10 20 t ^Jaail l (J ajijl jjjII 4_i_pi 21*1 AauJLi Lai 

238 

■ N u 0 = N Pb + N u =29,2xl0 18 + 25,3xl0 2 ° =25,6 x10 20 ~ N v (2) a£sU 1I j-j 

909*1 O 18 1 

t- 4 , 5 xlO 9 — — x = 7 , 42 x 10 1 ans \ u-jjlkxJI ^ ( 5 ) ^ L ^yu \ L 

2530xl0 18 0,7 

15 

; 

(SjtLJl JJC. I ) AJjujLujVI Igl'W ^3 (jjVt ^ (jj£3 ^ ^ 6 (j4 Si Jj s-UaC-V Si jJ c4*sqn LdUc. 

90 Sr — > 9 3 ° 9 Y + . ajjujI^VI ^ ^ jjjSjVI Sljj ^SiS li* 

24 Afa — » 24 Mg* + : ^Ii^JI ^taU-xJI — 1 

; til£ili]| I^a 4 Ml i t imA i — 2 

l^IjSlI Jc. Iaa jULa ju^^' l 24 Mg j 24 Afa 

23,97808 u j 23,98490 u 
A m = (m Na - m Mg - m e ) 
A m = 23,98490 - 23,97808 - 0,00091 = 5,91 x 10‘ 3 u 

; 24 Sl^j L*Kq‘i (jc* S^)^)^x>\l AaUall 

932 5 

E Ub = Amc 2 = 5, 9 1 x 1 0 -3 c 2 x — ^ = 5,51 MeV 


5,51 Mev 


( y ^AjuI^Ux* J^£ djlc.l*JUll) dlU JJ jS l^jl£ SjllLa a1\^. a\\ Si Jj djjAj^ lil 

i^Mg* — > + X ■ 

<aUa (J£juj ^ 1-^-^ (5,51 JVIgV) S'j^^^ll AiUall ^jli ^-IjujI uaVl 1 ^^11 ^ ^jJ^43La!I Si lil 

E' = 5,51 - 4,1 2 = 1 ,39 MeV <43l!a Ujj ja ciisuS Si jilt jl V jS C5 i*j li^i c 2 Sjll<2! <!UJI ^a Si jj djjd^a !i! — 3 

(UaL v jijjS jjll *»L JUaU) ujjSil^S «IL Jc. E = 4,1 2 MeV *SUJ1 U 


6 


C. £3,Aa]| ^ uj ■ jljJjj l ^-L<uudj SjAUsJI oi& t c. q'-n" ^SAaII ^ J^-J Ja^.2)U £9*1* (j* 4iji9 (jUVn Labile. | Aia^^Ld 

JIaAU U*3 ^jaJ j 6 Jjjj $1 jill jli (jjjj£3Vl C-jIxjjI Sc. (.N.Wj l* . A. i£^p* 55Ual Ig-Ij^J ASUal 

16 


139/^r v () . 139 1 

55 C 1 S — ^ _^ 6 ? + ^IjCL - 1 

tl /2 = 9,27 mn ^ ( *■ < > «•»' £y* j) jj- 41 ^uukll _ 2 


1 = 


In 2 _ 0,69 
^1/2 9,27 


= 7,4x10 2 mn 1 


m 0 : t 4-li=41l ^ Aiilll — 3 


— = e h j t —m n = m n e 

10 10 0 0 


?J t Ljj jU*j m “4 j£!I (_pajj»jjj t in = me ?J '-4-4 j 


t = 31 mn : ‘ — 2,3 = —At ^ ^5^*11 »4* ^ jJ= ^gk ^ jj± ill JU-jU 


(1) A = AN M : JalAill - 4 

m 1 x 1 0 -6 

N = N . — = 6, 023 xlO 23 = 43xl0 14 ^Vl ^ Vji u-aJ 

a M 139 

OaJ ( 1 ) 4 i 5 Uil ^3 (J^aj J*jlu j c /I = = 1,24x10 3 S ^gC-t^VI CjjUII 

9,27x60 

A = l,24xl0 -3 x43xl0 14 = 5,3xl0 10 .Bg 

17 

h 6 C -> ^IV + _?e : - 1 

P~ J& ^ jj _ CjUj ; il£j4]| A W » : >i" l*& JaliaJVI U jjUi 

f 1/2 = 5570 arcs ^>j ja ? jM!l <> jll — 2 

A = A 0 e~ M <^*£*-11- 3 

A 0 = 120 Bq j A = 70 Bq M-4 

A — 4351*11 1' A x 1^ Q 1' ^aC. l— bai*J 

0,69 

70 = 120e 557 ° f 

7 _ ^-l^xio -4 / 

12 ~ 

In — = -1,238 xlO -4 ? 

12 

f = 3041<ms i 


7 


18 


12 


N 


tii.ll 


• hn ~ ' 


In 2 




A 


A = 12 mn = — = 0,2 s =0,2 Bq 
60 

4=12 mn 1 = — = 0, 226 s' 1 = 0,226 Bq 
' 60 

JajujjlAll ilxll L. fljuai c^KVil l i^aj — 1 

Nn ” “ Af l /2 ^j\^ Ji N = ^o_ ^ 


(jji jJall (_£ JJfi]! jlll JU.^Uj t —A = N o e 


A , a 

At = h\— j' -At = In — ^ ^ JU.^Uj t 

A A„ 


— = e Xt j ‘ 


A = A 0 e 


In — 
A 


-it 


-2 


A 


</2lLj 


In 


f 974 1983 — 1 009 ^ s jiJ_ 21 ( *jla 4-iui t t = . 


0,226 

0,2 _ 0,125x5570 


In 2 


0,69 


= 1009<ms' -3 


5570 

1000 >974 >700 <j*V -U^ajill -4 

19 cfcL^t 

- 1 

; ^j-a <C.Li^ ^ e^l c.j 

(j-a A£-^-a^a <jLaC- AjUju J 

. No Iaajc. (Des) ^j4l jU ji 

j ^.L La£ A-iLaatll a JA ^JJ 

N 0 = 400 lAJJft Jjjll jU ji <>a 4x- jaa.« UjA 

^1 - AljLalL a ‘ 111 -l^-S ^ ^jc. ejLc. JL& J)l ) 

( 6 J! 1 (jA <a 3 ^)a 4 _^.jV 1 a-lA — () 

<£. ja'S a\ 1 ^ xil ^aJ ( aI jUa 1 g J a^)J ^ajij 

. 6 fS J CJT^ jVl 

Aj^jVI (j-G <c. JA'S A (j-GjJa Clliiij ^Illl 4j^Vl Lg-3l£ ^lixj 

j 6 6 (afjj U*1J (a J ^aJ 6 <jaL3l jIa jVl Jali. ilsu 

jj Des restants W . N° de lance c3*L^ J u' ls' 6 (Is) j Jaljj u' 

^^jjj _ f a 0,1^1 jidl 

(1) AAf = —pNAt ^ i j1U->a jji dil) UjL^.1 

ojl^. 1 jll 4 _ia^) 1I 6 j5! ^-Ic. J (JLaI^.1 jA p Cj 



8 


6 ^ () (j-a \ (jLoi^.1 \ l P — — J& LxjJa (jLal^Vl l^lAj 6 X. Clijtj (jjSljJ p CliA^I 

6 


^6 jll ,1^.1 ^ic. 

n ? = — x 2 — — 3^ (Jl «^VI 4 Til Ml 4_J3^j]| (J^j (j^ ^ 

6 3 


TV — Nq 6 ^ (J£juo]I (j-d 4_iLjali!i]| <SjLx-a]| 6 ^a (J^ (jj^j 6 = — pN lM> ( 1) *>. A/ - — ^ 0 cJ^ 

dt 

; Aia^^U 

P = i USb oj& dKC J^U. 
^UlUj t ln-^- = -/?f Uj^I -2 


: JjVl *^1 


^.La^ll ^3j 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

*0 

N 

1 

1,16 

1,42 

1,74 

1,98 

2,16 

2,51 

2,77 

3,25 

3,92 

4,44 

5 

6,55 

7,84 

8,89 

N 

0 

0,15 

0,35 

0,55 

0,68 

0,77 

0,92 

1,02 

1,18 

1,36 

1,49 

1,61 

1,88 

2,06 

2,18 


50% jA <;««-' JUu^l <ji <^i 4 ■■‘Ki-r; V jj <A<ir> U si jiSI J y ] t 


N 

y = ax JS2J' <> tjA j ‘ ^Lu '-s^j gj^' <a^l ^ j ‘ In — - = /?? 

A/ - 



15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

*0 

N 

10,52 

14,28 

16 

21,05 

28,57 

30,77 

36,36 

44,44 

50 

57,14 

66,67 

In— 

N 

2,35 

2,66 

2,77 

3,05 

3,35 

3,42 

3,60 

3,79 

3,91 

4,04 

4,20 



9 


; AjjLSII 


N 



0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 


1 

1,46 

2,03 

2,83 

3,81 

5,33 

6,89 

9,30 

14,28 

21,05 

33,33 

N 



0 

0,38 

0,71 

1,04 

1,33 

1,67 

1,93 

2,23 

2,66 

3,04 

3,50 

N 




■ r- 


oil (Jj-G jA CIljIj 


, ,, 6x0,5 — !' 

p = A = = 0,33 s 

9x1 


\ <J£ ^qxJ) (, - 3 

In 2 0,69 


6/2 — 


p 0,167 


= 4,135 


?'i/2= — = ^ = 2,095 


p' 0,33 


N 



J ^ c^Kql'l dulj (j-a ^SUll 
t = 0 Jlic- (JjljLuU ^IjujLaaII 

2" = — (j* jll dulj ^ (j-ajJl (j l » laLa 


2 


^A 137 C, Qj^a j - 4 

f 1/2 = 30,2 ans 

<Lo.lLo 11 a 


20 

2 4 0 ° Cfl +> : p -1 

£*-►>■+> : p + ^l 


N 


_ A W_ A W xr. 


1/2 


1 


In 2 


- 2 


10 


rp » 

^ Zto(l) 

77 » 

^ lib( 2 ) 


S^c-liSLi 


^•6(1) =( m A--»Vv,- m e ) c2 


^( 2 ) = ( m A-“ m ^- m J c2 


931,5 


931,5 


I 40 40 ^ ^jc. xili ^sLlall - 3 

= (39, 964 - 39, 9626 - 0, 000548) x 93 1, 5 = 0, 79 MeV 

; 40 40 ^21 <.-*Kq‘i <jc. AiUall - 4 

= (39, 964 - 39, 9624 - 0, 000548) x 93 1, 5 = 0, 98 MeV 


N = 


Jaflfl j b\ jj t j Ka‘i U\i La& ILLoj U\i — 3 

: 70 kg uj^ c5^4' lA^V' yP ^ 

A(t)xt V2 _ 5000 x 1, 28 xl0 9 x 365, 25 x 24 x 3600 


0,69 


0,69 


= 2,93x10 


11 


89 

Too 

11 

Too 


x 0,79 x 2,93 x 10 11 = 2,07 x 10 20 MeV : A I oia i>> » 

xO,98x2,93xlO n = 0,32xl0 2 °MeV : uj^ j' cs^l JA-y oia ^ 0 

% = £| (1| + E' m = 2,39x10 x MeV : *» V3 S3U2I 

21 

2 f 0 Th^ 2 He+ *X -1 

A = 232 -4 = 228 
Z = 90 - 2 = 88 

i?a jA A2£jj]l (ji glnmi CjULxaII (j^i 


228 


^U3Uj t <j-a No c5 jaj mo 1*1 6 ajjjVI <j-a (Na) jj*^4 l£ (M) y aI&JI - 2 


m, 


A 0 =N a x-^ = 6,023x10 23 x-^ — = 26x10" * 


10 


-3 


112 


ffln N n 


N, ' 232 M iV, 


0 - 0 

r A LY± Ly A 

Aj^jblS Jajuj jIaII JAslII (. c 4 *sqM dAaII ^a*JI (. Ax^aj - 3 

« ? jAl— a t Ajlai] Ai^j jjLIj f LL^L ^uuij <jl » 

^ajij c AjJa-olc. o^)l j»\l a JA 


1 A j JJJ3U C-4iaj (jAXAjS (JJU t ^AUIJ d^&t <j) 

: 

(JJJ <xuall jl ( alxj j 4 = 05 i£\ 6 6,1^1 j1a]| N — — ^ (3^^ k <h«Vl 

N n ? * 2 


15 <? 1/2 < 20 jrs lP,' ‘ A 0,56 j 0,46 


11 


t G rs ) 

0 

5 

10 

15 

20 

N 

~N~o 

1 

0,82 

0,68 

0,56 

0,46 
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